tissues,   such as decreasing numbers of germinal centers and increasing amounts  of reticular  tissue.     As  a result,   the number of circulating  lymphocytes progressively decreases  in humans.    By the sixth decade,   circulating  T-cells number  only about  70 percent  of those in a young adult.
The decline  in T cell-dependent  cell-mediated  immunity with age has been documented by numerous  investigatorsJLiZjJL' •     Although studies evaluating  secondary delayed skin reactions do not entirely match  this  finding,   primary reactions,   using   phytohemagglutinin  (PHA) in vitro and tumor cell challenge in vivo,  do  support  such a decline.     Because of  the decrease  in overall  T cell  population,   the number of helper T cells also is diminished,   largely because of decreased levels  of  thymic hormones,   which  are  responsible  for expressing  the helper T cell development.     B  cell  function has been assessed  in terms of  circulating   levels  of natural antibodies,   which have been shown to decrease with decreasing  serum thymosin levels.     A decrease  in thymosin levels,   in turn,   parallels   the process  of  thymic involution.     As mentioned,   however,   such decreases have  largely affected primary  antibody responses,   not  secondary responses. Individuals  experiencing primary antibody response prior  to involution demonstrate normal secondary  responses.
Therefore,   the data suggest  that  the  processes of  aging  primarily affect   (or are  the effect of)  regulator  T cells,   but  not necessarily the intrinsic functioning of B cells  themselves.     How the regulatory T cells function as suppressors  and helpers  of B cells remains a question.     Studies describing age-related changes in  those T cells involved  in B cell regulation have not  resolved many  functional questions as yet.     Because of the roles of T cells in  regulation of hematopoiesis,   alterations  in stem cells  as well  as in B cells  could be demonstrated as  being  the  result  of  changes in  the   thymus. Although many of the mechanisms  responsible  for  changes  in T cell activity have not  been fully resolved either,   both extrinsic and intrinsic mechanisms have been postulated.     Consensus has emerged, however,   that  the more  likely mechanisms are  extrinsic influences on the  thymus,   which were major  topics  of  this  workshop's   sessions.     As will be discussed later,   stress and other  psychobiologic  factors can affect  the immune response,   measured by parameters  such  as  skin graft rejection and by primary and  secondary antibody  responses.     The most likely extrinsic cause  is a change in the output  from the hypothalamus-pituitary  (i.e.,  neuroendocrine)   system to  the  thymus.
Potential Mechanisms Relating  Behabior  to  Immune  Function Neuroendocrine Relation to Behavior